Background:Exercise is an effective approach for controlling DM. the exact mechanism by which exercise can control DM is still unclear. In 2012, Boström and colleagues discovered that in muscle, exercise increases the expression of FNDC5 (Fibronectin type III domain-containing protein5),amembrane protein encoded by the FNDC5 gene. The FNDC5 protein is cleaved and secreted as a new hormone called irisin suggesting that some of beneficial effects of exercise could be mediated by this hormone. The aim of the study was to estimate effect of exercise on serum irisinand fasting blood glucose levels in normal and diabetic rats. Material and methods:120 adult male albino rats were categorized them into 4 groups. Diabetes mellitus was induced by intraperitoneal injection of freshly prepared alloxan monohydrate (160mg/kg) in a single dose in Group III and Group IV Physiological saline (0.9% Nacl) was injected intraperitoneally in Group Iand Group II. Fasting blood glucose was measured weekly and two months after swimming exercise serum levels of irisin and insulin were measured. Results:Exercise increased serum levels of irisin and insulin in both control and diabetic groups alsomeasurement of blood glucose level showed that exercise had decreasing effect on blood glucose in diabetic rats. Conclusion:Swimming exercise increases serum irisinlevel also improves fasting blood glucose and insulin sensitivityin diabetic rats.
Introduction
Diabetes mellitus refers to a group of metabolic diseases characterized by hyperglycemia, caused by defects in insulin secretion, insulin action, or both(1). The benefits of good diet and exercise have been extensively documented, and are the cornerstones for nonpharmacological treatment of cardiovascular and metabolic diseases (2). A well-described effect of exercise is 'browning' of white adipose tissue (WAT). In contrast to the primarily fatstoring function of WAT, BAT has nonshivering thermogenic properties owing to expression of uncoupling protein-1 (UCP1) and increased mitochondrial content(3). Induction of a browning programme in rodents reduces body weight and improves glucose homeostasis (4).
In 2012, Boström and colleagues discovered that in muscle, exercise increases the expression of FNDC5 (Fibronectin type III domain-containing protein 5), a membrane protein encoded by the FNDC5 gene. The FNDC5 protein is cleaved and secreted as a new hormone called irisin suggesting that some of beneficial effects of exercise could be mediated by this hormone. Irisin induces the browning of white adipose tissue (WAT), thereby increasing thermogenesis and possibly improving glucose homeostasis (5). Exercise is an effective approach for controlling DM. the exact mechanism by which exercise can control DM is still unclear. Anew hypothesis of signalling pathway (p38-PGC-1α-irisin-betatrophin-beta cell)is proposed. In this signal pathway, under the condition of muscle stimulation, the expression of PGC-1α reveals an obvious increase, thus correspondingly stimulating the expression and cleavage of FNDC5 to generate irisin, activating the expression of UCP1 in the presence of irisin, accelerating the browning of WAT, increasing energy consumption and promoting the regeneration of insulin, as well as completing the rebuilding of beta cells which can initiate a novel strategy for the treatment of diabetes (6).The aim of the work was to estimate the effect of exercise on serum irisin and fasting blood glucose levels in normal and diabetic rats.
Materials and Methods
This experimental study was done inPhysiology department, Faculty of medicine, Sohag University the study period was 4 months (more or less 
2) Method of the study:
The 120 rats were divided into 4 groups (I, II, III, IV) equal in number (n=30). Animals were left for one week for accommodation. GroupI (GI), control sedentary (CS):30 normal adult rats were used as a control group, and were intraperitoneally (IP) injected with physiological saline (0.9% Nacl) in adose of 160 ml/kg in a single dose at the 1 st day of the experiment and then stayed in sedentary life style for 8 successive weeks.
GroupII (GII) ,control exercise (CE):
30 normal adult rats were (IP) injected at the 1 st day of the experiment with physiological saline(0.9% Nacl) in adose of 160 ml/kgin a single dose then were undergo swimming exercise for 5 days a week for 8 successive weeks in a barrel filled with water to a depth of 40-50 cm, which allowed free swimming at 33-35 °C. The duration of the first swimming exercise was limited to 15 min and increased by 5 min daily up to 30 min. GroupIII (GIII), Diabetic sedentary (DS):30 adult rats were overnight fasted, then were (IP) injected at the 1 st day of the experiment with freshly prepared alloxan monohydrate (160mg/kg) in a single dose for induction of diabetes. To prevent initial alloxan-induced fatal hypoglycemia, each rat was given 2ml glucose (10%) by gavage, in addition to (5%) glucose in drinking water for the next 24 hours (7). Rats then stayed in a sedentary life style for 8 weeks .  Group  IV  (G  IV) ,Diabetic exercise(DE):30 adult rats were (IP) injected at the 1 st day of the experiment withfreshly prepared alloxan monohydrate (160mg/kg) in a single dose for induction of diabetes then they were undergo swimming exercise as in GII.
After 48 hours from alloxan injection fasting blood glucose (FBG) levels were checked in blood samples taken from the tail veins. FBG equal or greater than 200 mg/dl indicatesdiabetes(7).Fasting blood glucose levels were measured through skin puncture in tail veins weekly for each rat.
At the end of the experiment all rats were anesthetized and a blood sample was taken from the heart of each animal. Blood samples were kept in 37℃ water bath for 30 minutes to enhance coagulation then centrifuged at 3000 rpm for 10 minutes, serum samples were separated and preserved at -20 ℃ till the time of biochemical assay
Statistical analysis
Data was analyzed using SPSS computer program version 24. Quantitative data was expressed as mean ± standard deviation. Qualitative data was expressed as number and percentage. The data was tested for normality using Shapiro-Wilk test which was significant indicating the use of nonparametric tests as data wasn't normally distributed. Insulin levels were higher in control groups than their corresponding diabetic groups as shown by statistically significant elevated level of serum insulin levels in GI and GII as compared with GIII and GIV respectively. Results of this study revealed that exercise increased serum insulin level in both control and diabetic groups as detected by statistically significant elevated levels of serum insulin in GII and GIV as compared with GI and GIII respectively as summarized in table 2. c) Measures of serum level of irisin: Irisin levels were higher in control groups than their corresponding diabetic groups as shown by statistically significant elevated level of serum irisin levels in GI and GIIas compared with GIII and GIV respectively. Results of this study revealed that exerciseincreased serum irisin level in both control and diabetic groups as detected by statistically significant elevated levels of serum irisin in GII and GIV as compared with GI and GIII respectively as summarized in table 3. Group ( 
Discussion
Exercise, along with diet and weight control, is considered essential for the prevention and management of diabetes (8).
It is well known that physical activity or regular exercise is an excellent way for health promotion; however, its exact molecular mechanisms are still unclear (8). Irisin is released from muscle tissue in response to exercise. It is the secretion portion of FNDC5 protein and is able to promote the beige of WAT and prevent or inhibit many metabolic diseases in both human and mice (9). Estimation of blood glucose level showed that exercise has decreasing effect on fasting blood glucose in diabetic rats. Diabetic sedentary group (GIII) reported a statistically significant increase in mean blood glucose level in the 8 th week when compared with mean blood glucose level in the 1 st week.On the other hand diabetic exercise group (GIV) reported statistically significant decrease in mean blood glucose level in the 8 th week when compared to the mean blood glucose in the 1 st week. This indicates that exercise has decreasing effect on blood glucose of diabetic rats This improvement in glucose can be explained by increased glucose uptake combined with reduced gluconeogenesis and stimulation of glycogenesis through activation of glycogen synthase in the liver(10) alsoirisin can induce GLUT 4 expression and translocation to the cell membrane(11).
Estimation of serum insulin level showed that exercise increase serum insulin level in both control and diabetic groups also showed that insulin was statistically significant high in control than in diabetic groups. This indicates that exercise has increasing effect on insulin hormone of in control and diabetic rats. This improvement in serum insulin level by exercise may be attributed to the new hypothesis of signaling pathway (p38-PGC-1α-irisin-betatrophin-beta cell). In this signal pathway, under the condition of muscle stimulation, the expression of PGC-1α reveals an obvious increase, correspondingly stimulating the expression and cleavage of FNDC5 to generate irisin, activating the expression of UCP1 in the presence of irisin, accelerating the browning of WAT, increasing energy consumption and promoting the regeneration of insulin, as well as completing the rebuilding of beta cells which result in increased serum insulin level in both control exercise and diabetic exercise groups (6). In this study measurement of serum irisin showed statistically significant increase in control exercise and diabetic exercise when compared with control sedentary and diabetic sedentary respectively also showed statistically significant decrease in serum irisin in diabetic exercise when compared with normal exercise group. It was found that exercise induced PGC-1α expression in skeletal muscle, which promoted FNDC5 expression, following which FNDC5 was spliced in vivo to irisin.Such results were also reported by (5, 12).
Conclusion
These beneficial observations, which were discussed abovemay explain the mechanism by which exercise can control diabetes mellitus side by side with pharmacological treatment.The molecular mechanisms of irisin in human still have many debates. Therefore, further studies are highly necessary.For example, the identification and functions of irisin receptors, characteristics , signal transduction pathway of irisin need to be further explored, irisin like hormones may exist, and their functions should be explored, and the interaction or cross talk of irisin and other oxygen species.
